The effect of smoking on appetite is well known to smokers. Individuals who quit smoking gain on average 11-15 pounds in the first 2 years of abstinence, and adolescent girls, in particular, may smoke to control their weight (Stice and Shaw, 2003) . As we know well from warnings of public health organizations, there is also a growing obesity epidemic in the United States and across the developed world. Unfortunately, the increase in obesity comes at a time that smoking has declined somewhat, and the New England Journal of Medicine has suggested that the increase in obesity is likely to offset any gains in life expectancy from decreases in smoking (Stewart et al, 2009 ). Thus, understanding the mechanisms through which smoking decreases appetite could be important in developing novel treatments for individuals who resist quitting for the fear of gaining weight.
Nicotine is likely to be the component in cigarette smoke that decreases appetite (Grunberg et al, 1987) . Using a combination of pharmacological, molecular genetic, electrophysiological and feeding studies, we have identified the molecular and cellular mechanisms underlying nicotine's ability to decrease food intake (Mineur et al, 2011) . In brain slices through the arcuate nucleus of the hypothalamus from mice expressing green fluorescent protein under control of the pro-opiomelanocortin (POMC) promoter, we found that nicotine increases the firing rate of POMC neurons, a critical component of a circuit mediating satiety. Although nicotine can increase the firing of both POMC and neuropeptide Y-expressing neurons in the arcuate nucleus (Huang et al, 2011) , expression of POMC and subsequent activation of melanocortin 4 (MC4) receptors in the paraventricular nucleus (PVN) of the hypothalamus are critical for nicotinic-induced decreases in appetite. Both knockout of the POMC gene or knockdown of MC4 via viral-mediated delivery of small hairpin RNAs to the PVN greatly decreased the effect of nicotine on food intake in mice (Mineur et al, 2011) . Importantly, the nicotinic acetylcholine receptors (nAChRs) that mediate the effect of nicotine on food intake contain the b4 subunit, which distinguishes these nAChRs from those involved in the rewarding and reinforcing properties of nicotine that lead to addiction containing the b2 subunit (Picciotto et al, 1998) . This is of interest as novel therapeutics targeting the nAChRs involved in food intake would therefore not be likely to show addiction liability. nAChRs are normally stimulated by the neurotransmitter acetylcholine that is released from cholinergic neurons in several brain areas. The identification of nicotinic control of POMC neuron activity and its role in the appetite suppressing effects of nicotine pinpoints a mechanism that was previously unknown for acetylcholine receptors for to regulate appetite; however, the source of acetylcholine innervating neurons in the hypothalamus and the conditions leading to acetylcholine release are not known. These studies therefore suggest that acetylcholine release in the arcuate nucleus can normally alter the activity of POMC neurons and could, in turn, affect energy expenditure and feeding patterns. Targeting these nAChRs could be important in developing novel smoking cessation aids that also prevent weight gain. 
DISCLOSURE

PACAP and the PAC1 Receptor in PostTraumatic Stress Disorder
Post-traumatic stress disorder (PTSD) affects approximately 5-10% of all individuals and is more predominant in women (Breslau, 2001) . Advances in treatment and prevention will require identifying biomarkers to aid early diagnosis and understanding the mechanisms underlying maladaptive responses to trauma. In a highly traumatized, urban civilian population, we have recently reported that women (but not men) that had been diagnosed with PTSD had higher blood PACAP (pituitary adenylate cyclase-activating polypeptide) levels (Ressler et al, 2011) ( Figure 1a) . The high PACAP levels were correlated with physiological measures of the acoustic startle reflex, which have previously also been associated with PTSD risk. In addition, to further understand the responsiveness of the PACAP system to emotionally relevant cues and ovarian hormones, we showed that mRNA levels of the receptor for PACAP-PAC1R, are increased in the extended amygdala of adult rodents following classical fear conditioning and as a function of estrogen exposure. These findings suggested that PACAP might be involved in the symptoms characteristic of women diagnosed with PTSD.
To further genetically probe this association, we analyzed the PACAP (Adcyap1) gene and its receptor-PAC1 (Adcyap1r1). Only the Adcyap1r1 SNP (rs2267735) was found to be associated with PTSD diagnosis in women (again not in males) (Figure 1b) . Although note that this SNP association was not replicated in a less traumatized cohort (Chang et al, 2012) . At the epigenetic level, we also found that differential methylation of the Adcyap1r1 gene was associated with PTSD symptoms (Figure 1c) . Given the approximately 2 : 1 sex-bias in PTSD prevalence, we find it exciting that the Adcyap1r1 SNP is within a predicted estrogen response element (ERE). Furthermore, in a postmortem sample, we found that females had differential cortical expression of Adcyap1r1 mRNA levels as a function of their genotype. Notably, a recent follow-up study finds that the same genetic risk is associated with higher acoustic startle in traumatized boys and girls before puberty, suggesting that the estrogen effect may be agedependent (Jovanovic et al, 2012) .
Looking to the future, the association between PTSD and the PACAP-PAC1 receptor system in traumatized populations warrants further investigation on several important levels. For example, longitudinal prospective studies are needed to ascertain whether peripheral PACAP levels would serve as a robust predictive biomarker of eventual PTSD diagnosis. The PACAP-PAC1 receptor system has been studied for its role in stress responsiveness (Vaudry et al, 2009; Stroth et al, 2011) , and as such presents a convergence between the stress and learning components of PTSD that should be investigated further. The genetic observation of a predicted ERE supports other findings that hormonal mechanisms may underlie the sex-bias in PTSD prevalence (Ferree et al, 2011; Lebron-Milad and Milad, 2012) , but replications of this finding are necessary. Finally, learning is accompanied by epigenetic modifications at key genetic loci (Zovkic and Sweatt, 2012), and probing the epigenetic signatures at the Adcyap1 and Adcyap1r1 genes as a result of previous traumatic experience or hormonal condition presents fertile ground for empirical analysis (Figure 1) .
In summary, the relationship between PTSD and the PACAP-PAC1 receptor system affords us the opportunity to address PTSD from the perspectives of stress physiology, endocrinology, epigenetics, and predictive biomarkers using human samples and animal modelsFa truly multipronged attack that may be required for understanding complex neuropsychiatric disorders. 
Psychosis is Emerging as a Learning and Memory Disorder
The difficulty in developing mechanistic models for psychiatric diseases may be that we are using the incorrect disease targets. Recently, clinical scientists have been attempting to examine alterations in dimensions of cognition and affect, rather than diagnoses of neuropsychiatric disease for clues to neural mechanisms of psychopathology. The RDoCs (Research Domain Criteria) (http://www.nimh. nih.gov/research-funding/rdoc/nimhresearch-domain-criteria-rdoc.shtml) system is a leading example of this reorientation. In RDoCs, dimensions of cognition and affect (alterations of which combine to compose the psychiatric diseases that we know) are the unifying, homogenous units generating psychopathology. 'Psychosis' is a ready example and can be conceptualized as a learning and memory disorder. We have been studying this dimension across psychotic diagnoses, with the goal of identifying the normal cognition system(s) whose pathology could generate psychosis (Ivleva et al, 2012) . The hippocampus is altered in schizophrenic psychosis, with structural, functional, and molecular pathology; specifically, psychosis is associated with increases in basal hippocampal activity and reductions in associational memory processing (Tamminga et al, 2010) . The hippocampus is one of the most actively studied regions in brain; initial studies were focused on human memory, stimulated by HM, and more recent research has greatly extended early studies to explicate systems of signaling molecules involved in memory computations, as well as changes in synaptic plasticity underlying learning and memory. Hippocampal structures, including subfields, fiber pathways, and the one-way trisynaptic circuit, are critical in generating normal memory behaviors; subfields contribute uniquely to memory. Memory behaviors emerge from the smooth functioning and proper connectivity of dentate gyrus and the cornu ammonis fields of CA3 and CA1 (Liu et al, 2012) . Neural activity in the mossy fiber pathway from DG to CA3 can cause categorical changes in CA3 activity, dependent on the level of afferent stimulation from DG (Pelkey and, McBain, 2008) . And within CA3, the recurrent collateral system is dependent on a controlled positive feed-forward system for productive 'pattern completion' function (Kremin and Hasselmo, 2007) . Molecular and anatomic synaptic markers of memory-associated plasticity are well described (Abraham and Bear, 1996) . These protein markers of normal memory behavior can be examined in human tissue to test for psychosis risk factors that could underlie psychosis.
It is plausible that psychosis is dependent on a pathologically increased level of neuronal function in CA3, which exceeds the associational capacity of this subfield and results in mistaken and false associations, some with psychotic content, which then get consolidated, as normal memory, albeit with psychotic content. These memories utilize normal declarative memory neural pathways, including limbic and prefrontal cortical regions, even though they have psychotic content. To demonstrate these ideas will require convergent sources of evidence from humans with psychosis using multimodal brain imaging, behavioral testing, and human tissue chemistry to create confidence in this kind of a novel approach. Our recent findings, including increased molecular plasticity-related proteins in CA3 accompanied by increased perfusion in CA3 and CA1 measured by MR, show the power of convergent methodologies. Finding the common elements in hippocampal pathology across the psychotic disorders would support new dimensional disease concepts.
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